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FH^LE ENblNE^ING STUDBJTS^-ATTITUDEO, CHARACTmiSTICS, 
EXPECTATIONS, RESPONSES TO EimiNEERING mUCATION 

L 

1. AN ovmYim 

This study resulted from an interest in the characteristics mid es^erlenees 
of women students in engineering. Women were only about if of engineering 
students until the early 1970's» At the start of this decade , however 5 
women begim to enroll. in engineering at steadily increasing rates, Thm 
increase in the number of women in engineering colleges presented both an 
opportiinity and a challenge to engineering education* The opportunity was 
to diversify and increane the engineering student population throu^ the 
addition of a talented group of new students. The challenge wa^ to deterraine 
the characteristics md needs of these new women students aiid to develop or 
modify programs to meet their needs* 

This study had two major objectives. The first was to identify the 
characteristics and needs, both academic and non-academic, of incoming men 
and women students, and the changes In these areas after one and two years in 
an engineering program. The second was to collect accurate enrollment and ^ 
retention data for male and female engineering students at each one of a 
probability sajnple of institutions. Thus the stu^ focused on the determina- 
tion of students' characteristics and experiences (see chapters 2 through 5 
of this report)* Based on our findings, we also made recoimnendatlons to 
engineering colleges for new or modified prograjns (chapter 6), 7 

The study surveyed a nationwide sajnple of male and female engineering 
students to assess the differences between these two groups of students. We 
also obtained enrollment and retention data for this sample* We t^rn now to 



a description of the research methodology. 

A, Siirvey SchedulG 

Two entering classes of first-timG engineering freshmen were sui'veyed, 
the fall 1975 and fall 19T^ entering classes. Surveying two classes allowed 
us to identiry (l) thooe differences between men and women that were the sajne 
for two classes, and (2) the differences hetween the fall 1975 and fall 1976 
classes. In both years ^ freshmen were surYeyed at the beginning and at the 
end of the academic year in order to determine characteristics at college 
entry 5 frenhman year GXperienceSs and chajiges in student characteristics during 
the I'resrirrian year* Tlio students who entered in fall 1975 were also surveyed 
at the end of their sophomore year in an attempt to determine chaiiges in student 
characteristics between the end of fresliman year and the end of the sophomore 
year, ' 

The survey schedule and the populations surveyed are listed in figure 1. 



Figure 1* Survey Schedule ^ 
Survey 
1 

3 
5 



Period 
Fall 1975 
Spring 1976 
Fall 1976 
npring 1977 
Spring 1977 



Populatj.o_n 

Fall 1975 entering class 
Fall 1975 entering class 
Fall 1976 entering class 
Fall 1976 entering class 
Fall 1975 entering class 



Population 

We wanted to include in the study all colleges and universities which 
enrolled a substantial number of .freshman women in engineering* We decided 
to use "thirty fresiiman women enrolled for bachelor's degree prograins in 
engineering in fall 1975" as the minimum requirement for including a school. 



Only hi schools met this requirampnt (Engineering Manpower Commission of Engin- 
eers Joint Coimcil, 1975). In addition^ we included a predominantly Black 
institution because minority students were of special interest in the swvey 
phase of the stud^% Consequently, the survey population consisted of all 
first-time enBineering freshmen who entersd one of these 1+2 institutions in the 
19T5 or 1976 fall term* These Uff inGtitutions are listed in table 1, Forty 
of the institutions intho population are universities or branches of universities 
the other two are professional schools. 

C > Sajnple 

A probability sample of sixteen of the forty-'two schools was selected for 
inclusion in the study. Four were chosen with certainty because of character-- 
istics which were of interest^ e.g.^ the racial background of the students and 
special educational programs. Four others were chosen with certainty because 
they enrolled the largest niambers of women in 197^. At these eight certainty 
schools 5 all women frestoen in engineering and ten per cent of the men were 
included in the sample* The male students were selected rajidomly from class 
lists or admission lists. The eight schools silected with certainty are self^ 
representing schools* That is 5 in computing survey estimates , the students in 
the sample from these schoo^ls only represent other students at their own school, 
rather than representing students at other schools as well. 

The remainiryg thirty-four institutions were divided into four strata 
which were appi^jximately equal in total female enrollment* Two institutions 
were then selected at random from each otratums giving a total of eight ran- 
domly selected schools. The four strata were defined in two grouping opera- 
tions 5 the first based on size of female enrollment ^d the second based on 
region. The students at the eight randomly selected schools represent the 
other schools in their stratum* Hiis representation is based on the overall 
student selection probabilities. All of the women freshmen and a proportion of 



Table 1. Schools In the Population 



Certainty Schools 

Due to _Special Charact_erlst_lc5 

Cornell University 
General Motors Institute 
Howard University 

University of Puerto RicOg Mayaguez Can^sus 
D ue to Siz e o f Fem^e Enrollme nt 



Texas A & M University, Main Campus 
Purdue University ^ Main CMipus 
Pennsylvania State University, Main Campus- 
University of Illinois J Urbma Campus 



Coasts 



Non^Certainty Schools 
Larger -Female Enrollment 
Central 



Georgia Institute of Technolo^% 

Main Campus 
Carnegie-Mellon University 
University of Pittsburgh, Main 

Campus 

Virginia Polytechnic Institute 

and State University 
University of California at Berkeley 
University of California at Davis 



Ohio State University, Main Campus 
University of Michigan at Min Arbor 
Michigan Technological University 
Iowa State University of Science and 

Technolo©r 
Michigan State University 
University of Texas at Austin 
University of Tennessee at Kho^nd-lle 



Smaller Female Enrollment 



Coasts 

University of Washington 
University of Virginia, Main Campus 
Rensselaer Polytechnic Institute 
Lehigh University 
University of California at Los 

Angeles 
Duke University 
University of Arizona 
Princeton University 
North Carolina State University at 

Raleigh 

State University of New York at 

Buffalo, Main Campus 
Stanford University 



Central 

University of Colorado at Boulder 
Montana State University 
Vanderbilt University 
University of Missom'i at Columbia 
University of Missoi^i at Rolla 
Northwestern University 
Washington University (St. Louis) 
University of Wisconsin at Madison 
Colorado School of Mines 
University of Illinois 5 Chicago 
Circle Cajnpiis. 



the men comprised the sample at these schools. The proportion of men selected 
^ at each school depended ,on the nimher of schools in the stratum, Jhe sampling 
rate used for men at each school was detemined in such a way that each man in 
the sample was selected with a probability of 10%. Therefore, each man selected 
into the sample represented himself ^ plus nine other men from the schools In his 
stratum* 

* Survey Participation 

^Schools which participated in the surveys are listed in table 2* All of 
the eight schools selected with certainty participated in the first survey 
(survey of freshmen in fall 1975). However, two of the randomly selected 
schools in one stratum (lowa State University and the University of Texas at 
Austin) declined to participate and were replaced by back-up schools from their 
stratum (Michigan State University and the University of Tennessee at itooxville)* 
In selecting back-up schools an attempt was made to choose schools from the 
St rat™ whose characteristics were most like those of the non-participating 
schools* 

The second survey (survey of freshmen in spring 1976) included students 
at fifteen of the sixteen schools that participated in the fall 1975 survey* 
One of the eight randomly selected schools (the University of Tennessee at 
paioxyille) did not participate in this and subsequent purveys* 

The third and fourth surveys involved a new population^ i.e*, freshmen 
who entered engineering at the k2 institutions in fall 1976. Fourteen schools, 
including thirteen of the original sixteen schools which comprised the fall 
1975 sample^ participated in the fall 1976 freshman survey. ^Michigan Tech^ 
nological University replaced the University of Tennessee at tooxville* 
However s one of the eight uchools selected with certainty (Texas A&M University) 
and one of the eight randomly selected schools (Vanderbllt University) did not 
participate in fall 1976, " ' 

.if 

.... _5- 



.Tabli' 2. Sehools Participating/lft SurVej^s' 



Siirvey AflnlnlBtratl'Bn 



#1 

Fali '75 



12/' ^ 
Spring- '76 



13 

Fall '76 



Spring' '77 



#5 

SprLng '77 



Sdl 


lOOl , ^ Frestasn 




Freshmin 


Freshmen 


Sophomores 
















tr- 


—Cornell University , ., 


X 


X 




r X ' 


. ' X ^ 


2. 


General Mptori Initltute 


X 


X 


X ^^"^ 


X * 


X 


3. 


Howard' M^rersity 


X 


x^ 


X 






It. 


Univarsity of Puerto Rieo- 


X ^/ 


X 


X 


X ■ 


X 


. 5. 


Texas A^M University 


V 

X 


X / 






X 


0* 


Tm*due University 


X -. 


X 


A 


X ^ 


V 

A 


T. 


Pinnsylvanla State University 


X , 


X. 


X 


'X 


" X 


8. 


Univeriity ©f Illinois at Urlpana 


X 


X 


X 


X 


X' 


9, 


Carnegie-Mellon University. 


X 


^ X . 


X 


X " 


X 


10. 


University of California 


X . 


X 


X 


' X- :i ^ 


X 




at Berkeley 








11, 


Michigan State University 


X 


X 


X 


X 


X 


12, 


University of Tenner set at 
Knoxville ■ - ^ , 


X 










13, 


University of Virginia 


X 


X 


X 


X 


X A 


11*. 


Lehigh University 


X 


X ■ 


X 


X 




15. 


VanderlDilt University 


X = ■ 








. x 


16, 


Colorado School of. Mines 


^x. , 


X 


X 




X _ 


1?^ 


Michigan Techndlogical • 






X 








University ' — = 
TOTALS " 


i6 


15 / ^ 






11* 

-J 




Surveys 1^2^ and 5 involved the first cohort of itudente (fi 


ill 1975 freihmen). 


Surveys 3 and k Invclved 



I 
I 



the second cohort (fall l9Tfi freshmen), ^ 

" - ^- ■ ■ ^ _ ^ ■_ . ■ = . _ ■ ^ " . 

** Schools 1 to 8 are certainty: schools. Schools 9 to IJ'art randraaly selected schools. Michigaii State 

University and the University of Tennessee at l&io^illi were back-up, schools jfor the two randomly selec- 
ted schools whictf4feGlined->to participate • Miohigan Technological University replaced thre University ^:of - ""v 
Tennessee at Knoxville in Call. 1976. \ \ - ■ . ■ ■ ' . 
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'T'C Thirteen schools" participated in the fourth suiwey Cof freslmen in spring 

-1077) . These included, all But one of the fourteen schools which parfcicipated 
in the fall 1976 survey* Unfortunately, the sm^yay responses from Howard^ 

.. University were apparefltly lost in the mail. 

Finally 5 fourteen schools participated in the fifth survey, ^is survey 

• of sophomores in sJW^g:"l97T Included the students who were fall 1975. entrants. 
Thm foiirteen schools included the fifteen, which participated in the second 

^ siip^y^p^ except ing^ Howard itoiversityr^^^' "^"^ - 
/" , . ^ahle 3 gives the estimated survey population sizes 3= the siirvey sainple 
.sizeSj th# number of respondentSj and the response .rates for each of the five 
surveys * For comparisons between students' responses to surveys 1 and 2^ the 
pppiiation includes all students who enrolled in fall 1?75 £uid remained in | 
school in spring 1976* For such comparisons , the population and sample are \ 
those given in table 3 for survey 2, Similarly 5 for comparisons involving i 

suOTeys 1 or 2 with survey 5s the population and sample are those given' in , 

. ■ ^ i 

table 3 for survey 5* Finally, for comparisons between students^ responses to 

surveys 3 and the population and sample are thosa given in table 3 for survsy 



E. Survey Analyses ^ ■ 

Data were anskly led in terms of estimates of the^ proportions of man and of 
wonien In' the population who woi^d have .given a particular responsti to a question 
In ordar to make valid estimates of these popi^at ion proportions 5 the data Were 
subjected to statistical weighting precedures, Eaeh respondent 'was assigned a 
weight having two con^onents* Thm first was based on the overall student 
. sale ion probability and-adjusted the. sample to represent all students in the 
populatib^. The second .component was an adjustment for student nonrespoftse, 

\ '''' . ' r 5 ' ■■ ' 

For those sm'veys in\ which fewer thmi sixteen schools participated^ the .weight ; 
had a third comjonent to adjust for non-participation of ' the school or schools^, ^ 



Estimattd 
• Popidatlon 
Size . 

Simple 
Size * 



Wunber of ■ 
Responderiti" 



Response 
Rates ** 



TaWe 3. '^Sia-vty Population Slses, Saaple Sizes, Numbers of Respondents, 

, and Response Bates » 

Sui-vey #1 Survey #2 Survey #3 Survey / Survey #5 

■ Fall 1975 Spring ■1976 ' Fall 1976 Spring 197T /Siring. 1977 
Freshmen Preshmen Freshmen Freshmen .'/Sophomores 



Men 

Womin 

Total 

Men 

Women 

Total 

Men 

Women 

Total 

Men 

Women 

Total 



16370 
2917 
19287 

■ 1637 
1276 

2913 

905 ■ 
773 
1678 . 

55.31 
60.6^ 
57.6$ 



15211 
• 2528 
17739 

1383 
1079 
21*62 

1*96 
1+87 
■983 

35.91 
1*5. ll 
39.91 



17961* 
31*12 
21376 

1618 
1315 
2933 

.1009 
852 
1861 

62.1*1 

6k M 
63.5^ 



16330 
3070 
191*00 

11*67 
1075 
251*2 

•>80 /■ 
J35 ■ 
1115 

39.5? 
1*9.8^ 
1*3.9^ 



12000 ■ 
1977 

13977, 

1128 
806 
193I* 

308 
'303 
611 

27.3^ 
37.6^ 
'31.6$ 



» The sajt^le was selected from 16 schools for Survey #1, 15 for Surrey 12^ M^for Surveys #3 and #5, 
and 13 for Survey |1*. 

The responie rates are baied aiily on student participation, in cpoperating iohools. These rates 
naty^efltet any nonpartiaipation of schools* 
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The precisipn of the estimatGd proportions was gauged "by obtaining esti*' 
mates of the staridarcl errors of these estimated proportipni . The staridard eirror 
of an^ estimated proportion is a T|eaBure. of the variability that the estimated 
proportioh would have in repeated s^ples of the same type from this poptia^ 
tlon. We aiso estimated the precision of the difference between the estimated 



^" proportions for men and women. By comparing the difference in the estimatfed 
.^proportidns. for men and women with the estimated standard error. of the differ- ^ 
: erioej we determined whether a difference in estimated proportions was statis-- 

tlcaliy significant. In this report, ,01 will generally be taJcen as the level 
, of slgnrfipaJice* Significance at the .01 level means that there was only: ab©u_t, 
one chance in a hundred that the magnitude of the difference in estimatedi 
proportions would be as high or higher than that found, if^the population 
^ proportions were equal. . ^ i 

Complete results of each survey havf been submitted to the ^IC system. 
The reports and their ERIC document reproductiom service numbers are listed in 
/ the Bibliography of Projept Reports, The survey resets for the .population are 
^^'"".dis cussed in subsequent sections of this, report* 

' For each .school in the staple, we aiialyEed the \mweighted responses of 
men and of women to each survey ^question, using chi square analysis* These 
' results have been proviftfed to th% participating schools . They are far too ^ 
^vpluminous for Inclusion in this report. 

GeherallEabillty of the Survey Resiilts ^ > ^ 

TOie .survey results are gerierallzable only to the ^2 schools in the pop-* 
. ulation ajid not to. oth^ schools,' In particular , they shouJd not be generalised 
to two-year and four-year colleges, because of differences both in type of 
ihstltutlons ^d in the" college environment when the proportion ' of women is 
' substantially smaller than at 'the Institutions in ;t he study, population. 
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2. CHARACTERISTICS OF MEN AND OF W0ME3^ ENGINEERING STUDENTS 

This chapter pre .lent s a s^mary of the survey results, The results 
are organized as follows t (a) fall surveys of inconfing freshmen^ (b) 
spring surveys of freshmen; (c) Belected' differenGes between the fall 19T5 
and fall 1976 freshmm populations; (d) opring 1977 sophoinore siirvey* 

A. Fall Surveys of Incoming Freshmen 

The questionnaire administered In tHe fall of 1975 JJbnslsted^^^ ' 
Part I of the College Student Questionnaire developed by the Educational 
Testing Service (2'00 items) and a thirty-item questionnaire designed for 
this study. The questionnaire administerecL In the fall of 1976 consisted 
of 80 items 5 including a number of Items adapted from the College Student 
Questionnaire 5 with the permission of the Educational Testing Service, 
Single copies .of the questionnaires are available from the author* - 

- The fall 1975 and fall 1976 sm^veys werejyflrst analysed separatelyp 
In tables U to 7 ,we report .differences between the responses of men and of ^ 
women^ students which were statistically significant at the ,01 level for 
both the fall 1975 and fall 1976 survey popijLatlons, These dlfferencaa.., 
appear to be stable sinbe they were significant differences in both years.. 
Results are categorized as follows: (l) background, (2) expectatlohS| 
(3) activities, and (U) attitudes, ^ ' - / 

Differenced in Background (Table U) Women sbudents^ who tended to be younger 
than the men, had first considered engineering for their major field some- 
what later thaji 'men had. Women's parents tended to be somewhat more highly 
educp^ted than' men ^s, as indicated by the fact that high school was the highest 
level of education for larger proportions of men's parents than of women's. 



/ 



Table Responses Indicating 
Diffarences in Backgromids of Men and Women ' • ' 



; Estimated Proporlions 



■= Survey I 


Fall 


1975 


-Fall 1974 


RESPOHSES ' . Groups 


Men 


Women 


Men 




fl^v^n-Keen Vears old or vqw^pbt ^ 


221 


28^ 


13^ 


20? 


Flrit Qonsldered majoring in ^ engineering 










in last two years 


.1*8 


66 


38 




Highest level of father's education 








3 


Finished nigh school 


20 ■ 


15 


21 


"16 


Highest level of mother's educations 










Finished high school 


36 


25 


' 36 


. 3a 




16 


19 


16 


21 


Subiect most en loved in high school * 


■ 










.38 


kf ■ 


32 


kg 


Sciences - a 


39 


32 


iio 


27 


I 


. 3 






1 


BuWiect least en loved in high school* 












30 


19 


32 


20 




28 . - 


IT 


27 


12 


Physical education . ^ . 


6^ 


, 13 . 


5 


12 


Mt arhor^T class standing- 










. ^ Top 2?^ 




Uo 


19 


r ,37 


«Top 3% ' • ' 


18 


2lt 


' , IT 


23 


.^Top 20 to 50? „ 


3T , 


17 ' 


3k 


17 


High lehool grade average of A or A- 




70- 




73 


Spsnt two or more hours per iiay • on home- 










wprk duriag senior year 


hi. 


57 


' ub i 


53 
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There were a ninnber of dlffererices In attitudes toward courses taken in ^ 
high school. Most Important is the fact tha<t women tended to prefer mathematics' 
eoursei to acienee courses in high school, whereas men tended to preier icience 
courses, ^ It is evident that women students were superior students in high school. 

Differences In Expectations (Table 5) The only Qonsistent difference in major 
field choice was that about twice as large a proportion of men jls of women 
planned to major in electrical engineering. '* , 

Students diff(«red in regard to expectations for their freshman-year in 
college. In particular it is interesting that larger proportione of male 
students than of females expeeted to rank in the top 10% of their class ^ and 
larger prpportlons of men than, of 'womfen expected' to obtain an . A average*' These 
results, when compared with the actual superiority of women's high school grades, 
seem to ^indicate greater levels of self-bonfidence among .the men students* 

^ Furthemore , larger proportione iof men than of women e^^ected to do better than 
other students, whereas larger proportions of women th^ of men es^ected to 

.perform equally with others. ^ ^ 

Students differed in the persons expected to be the greatest influence 
in th^r freslman year. Women tended to expect greater influence from women 
than did men, and men e^^ected greater influence from men thaji, woman did. 

Differences in Activities (Table 6) Students differed by sex in high school 
participation in activities and in interest in partiqipating in activities. 
Women 'werr less likely than men to have received high school athletic awards 
or to 'ta/e devoted much time to automotive activities. Women were more likely ^' 
than .men to have participated in music or literal^ activities. Smaller pro- 
portions of women than of men were interested in participating in athletics, 
and larger proportions of women than of men were interested in participating 
in school spirit or preprofessional organizations,. . j, . 

. ■ ; ' --13- ^ . : ;\ 



Tatle 5.^ Responsas Indicatirig / 

/ 

Differeneee in Expectations of Men and Women 



Estimated Proportions 



RESPONSES 

Electrical engineering as chosen major 
field ^ ^ ' - . ' 

Ea^ect greatest personal satisfaction from ■ 
becoming aoquainted with wide vairiety of 
students ^ ' 

^peet greatest^ problem to 'be meeting 
aad/or relating to members of opposite sex 
E3^ect to rank in top lOl of frestoaji class, 
relative to other engineering itudents.. 
Expect freslunan grade average of A 
Expected academic perfonnajice in comparison 
with engineering students of own sex: 
t Better thaji most " 

E^ual ■ • 

Expected academic perfornance in comparison 
with engineering students of opposite nmxi 

Better than most 

Equal 

Expect most influence from: 

Female \f acuity/staff members 
i Fe'mle engineering students 
Male^ engineering students 
Other male frlendn 



Surveys Fall 19T^ 
Sroup: Men Women^ 



20$ m 



: Fall 19Tg 
Men Women 



20^ B% 



5 


9 


6 


12 


9 


u . 


. 9 


k 


26 


17 


21 


■15 


l8 


10 


15 


9 


39 


19 


39 


25 


56 


71^ 


55 


68 




12 


1*8 


18 


50 


75 


U6 


' 69 


2 


" 5 


1 


3 


3 


13 


; 2 


10 


29 


19- 


20 


16 


22 


8 


29 





Tatle 6, Responses Indicating 

LJrferunccu lu Activitlos or Men and WnTn^n' 

Estimated Proportions 

Survey- Fall 1975 Fall 1976 

RISPONSES . Group i Men Women Men Women 

1*. Received no high schoo^/" athletic ^wards' 1*3^ 62^ k3% 39% 

S* Spent an hour or less per week on auto- 

mobile activities • 6l 89 56 87 

3.: Did not participate ini • ^ 

High school music activities 68 52 . 66 . U8 

Literary dehateg speech 5 dramatic 

activities ' 72 57 67 51 

U, Not interested in participating in* 

Athletics lU ' 28 15 27 

. School spirit activities ^ 51 3^ 57 1*7 

Preprofeseional .organisations ' 27 16 25 , I6 



5. Preferred outside reading: 



Science, math, engineering 13 3 11 3 

^' Science fiction > 17 • 8 , - I8 . 10 

History, economics, etc* $ 2 7 k 

Novels, shorty stories 5 etc. I8 57 17^ 56 

sports, leisure ^ - ^20 7 ~ 20 k 

6, Qmte or very interested in modern art 12 21| ' , lU 2U 
' 7* Receives a lot of pleasure from classical 

music ^ 1*1 61 38 56 

' 8* Enjoys reading poetry " . 39 71 Ul 72 

9* Almost, always consults with friends on ^ . 

important personal decisions ' 12 21* 16 28 
10, Usually, or a:Unost always consults -with parents ; 

. ^ on important personal decisions 1*7 59 =51 65 



' ' students differed radically in preferred extracurric^ar reading, Md in 
intereet In modern art ^ -classical musiCj and reading poetiy. Finally,-, larger \ 
proporbione of women than of man consulted their friends or fajnily concerning 
important personal decisions* ' ^ " • ^ /.■ 

" , " ■ . , " /■ 

I ^fferences in Attitudes (Tahle f ) Students dlf fared to some degree in atti- 
tudes toward gradiiate study and work* Increaeed earning potential was impor- 
tant to larger proportions of men than of women as a reason for planning to 
attend graduate school. Students differed somewhat in preferred work- situation 
and^ expected source of Joh« satisfaction. In addition^ larger proportions of 
men than of women considered administrative responsibility a very import ajit ^ 
work requirement. 

As Indicated in table T? men and woman differed in attitudes toward 
certain social issues. In addition to issues of national political Interast, 
they differed in regard to nampus issues. That is, larger proportions of women 
than of men believed that colleges should provide assistance to minorities and 
to women in daveloplng peer support groups. Larger proportions of men than of 
women Indicated that no special assistance should be given to women engin- 
. eering students , . , ^ . , ^ , = 

Finally, men and women ej^rfssed different attitudes concerning plans 
for combining careers and marriage. Not only were there differences between 
men's and women's preferences for themselves. * In addition , women's prefer- 
ences for their future role% differed substantially from men's preferences 
;for their spouse's roles. 

In addition to the items discussed hereg. there were others which were 
included on the fall 1975 or the fall 19l6 survey , but not on both*^ A number 
of these items, relating to characteristics such as Scholastic Aptitude Test = 
scores mnd parents' income^ are discussed in Chapter k of this report. 



Table 7* Hesponses IndiGating 
Differences in Attitudes of Men and Women 

Estimated Proportions' 



Survey I Fall 1975 



.RESPONSSS 



Group I Men Women 



Ei^ectation of increased earnings as most 
important reason for graduate stu^ - 
.Preferred type of work situation T 
Ovm business 



10? 



Public or private research organiaation 13 

Most important source of futiire Job satis- 

ft 

faction r I 

Prospects of above average income ^ 13 

To be helpful to others and/or useful 
to^ society • 1^ 

A stable s secm'e future> 17 
Consider it essential or very important to 
have atoihistrative responsibility 32 
Probably or definitely plan to Join 
Peace Crops^ or VISTA ' 7 

Fairly or very well infomed about 
political affairs . 6l 
In favor of abolition of capital punishment 31 
Coxjcemed about children .having access 
to obscene literature. , - 39 

Opposed to deeisipn to bomb Hiroshima _^ . 19 



k% 

k ' 
21" . 



26 

6 

26 
Ik 

39 
U6 

69 
hi 



Fall 1976 
Men ■ Women 



11$ 

12 
12 



11 

9 
25 

3k 



"■68 
25 

kk 

22 



1* 

19 



19 

Ik 

21 
13 

53 

k3 

58 
k9 



Tatle 7 (contiaued); Reeponies Indicating 
Differences in Attitudes of Men md Women 

EiBtlmated 'Proportioni 



. Survey: Fall 1975 

RESPONSES Groups Men Women 

. . " Of MMH^M -L - - 

10, Support poll aga iponBored peer support groups . ...^ 



J ^l 1976 



Men Wonmn 





to '^assist minority engineering students 


10% ' 


16^ 


.. • ■ Qf 


17; 


0.1. 

■;t',-. 


Support special aesistajice for ffmale 
engl]^eertng itudents in tems ofi 


■ 






. ■ 




Peer support groups 




2.6 


8 






None of the areis 


53 


37 


k2 


28 


12. 


Preferred situation for self in ten years 1 








B 




Married, no children, full--time job 


23 


31 


29 






Married J ehlidrerij full-tiHie Job 




21 


52 ■ 


19 




Married, children , part-time., job ' 


' 1 


25 


/ ■ ' 2 


19 




Married, childrfen, unemployed 


1 


Q 


0 


5 


13. 


Preference for man's role: 












Married, np' children, fuH-time job 


23 


32 


29 


}*k 


lU. 


Preference for woman's role: 












Married, no children, ftill-tdme job 


12 


31 


15 w 


■ kk 




Married, bhlldren, full-'time job 


7; 


' 21 




19 




Married, no children, part-time job 


9 " 


="2 


12 


2 


. r 


' ,, Married, chlldreh, imemployed 


31 ■ 


. 8 


26 - 

s ' ■ " 


5 



ERIC 



23 



..Thf questionnaires administered to freshmen in spring 1976 and spring 
1977 fbcused on students* freshman year experiences and on career plms*^ Thejr 
consisted of sixty items designed for this study* These items included a 
nmiber adapted from the College Student Questionnaire , with the permission 
of the Educational .Testing Service, The questionnaires generally topk less 
than thirty minutes to complete* Only those freshinen who had completed the 
fall eurvey and who continued in engineering at their original institution 
were eligible to complete the spring survey. 

The spring 1976 aJid spring 1977 freslm^ si^veys were aialyEed separately. 
In tables 8 and 10 we report tho^;e differences between the responses of men 
and oj* wofien students which were significant at the .01 lev^l for both the 
' spring 1.976 and spring 1977 siU'vey populations. Since these differences vera 
statistically significant for both years 5 they appear to be stable. Differences 
were found both in freshman year e^eriences Md in career plans, 

FreshroM_ Jear^Experien^^^ (See Table 8) At the end of the freshman year, the 
students indJ;cated how well they thought they had perfonned academicrilyj both 
in relation to students of the '^same sfx and to students of^ the opposite sex- 
toee again 5 men evalTiated their work more confidently than won^n did. Larger 
propprtions of men than of women Indicated that they had done .better than most 
other students, whether men or women. Women again tended to rate their perfor- 
mance as being equal to that of other students* - Further ^ largep proportions 
of men than of women said that they were not . anxious during exams* 

Since, the grades for their first semester courses reported by men and 
women indicated equal performance levels 5 these resets Indicate differences 
in 'perfieptions of pe rformaJice, not differences in actual per fomance* It is . 
helpful to explore these i*e^ults further, - ^ . j 

In table 9 we compare students' responses in spring 1976 concfernihg*' 
,their /academic performance in relatidn to students of the same sa^ and to 



Table '8* Responses Indicating 
Differences in Freshman Year EKperlen^ces of Men and Women 

Estimated Proportlong 

^ J / 

' — Survey I Spring 1976 Spring 1977 



■ RESPONSES - , 


Group : Men 


Women 


Men 


WODK 


Academic perfomance was 










better thaLn that of most 










others of ones sex 


39% 


23% 


36% 


26; 


Academic performance was 










better than that of most 






V 




students of other sex 


39 


23 


39 


2k 


Not anxious during course 










exams . = 


15 


9 


lU 


7 


^ Number of engineering 










students among three 










cloiest female friends i 












57 


39 


53 


39 


Two 


8 _ 


15 


12 


19 


Consijits with close friends on 




> 






important decisions: 










Almost always 


13 ' 


32 


15 


23 


Seldom 


30 


19 


33 ' 


2U 


Almost never 


13 ^ 


U 


12 





o 

ERIC 



Table 8 (continued) Responses Indicating 
Differences in Fres^MgLn Yfdr Experiences of Men and Women 



RESPONSES 
6. Participation In preprof ess tonal 
organizations I 

None ^ ' 
To a small extent 
7- Greatest influence during fresh-^ 
man yean 

i Female engineering students 

Other' maie friends on cMipus 
Other female friends on cainpus 
8* Feelings about sex ratio in engi^ 
neering at ones college: 

Too high a proportion of men 
Propo^f^ions are fine 
9* Non- required readings 

Nonfiction in science^ math, 

engineering 
Novels, short stories ^ 
dramas poetiy, etc, 
" Nonf ietion—sports 5 leisure, 
etc. 



1,. Spring 


1976 


SpriiiK 1977 


Men 


Women 


Men 


Women 


■> 














5m 


19 


37 


19 


36 


3 


10 / 


1 


ip 










26 


11 


27 


17 " 


k ' 


IT 


It 


.21 


59 • 


25 




25 


38 


T2 


if 

32 


69. 




5 


9 


1 ' 


13 


39 


13 


kl . 


< 








30 


10 


2lt 


6 



ERIC 



23 



Table 9. Students^ Assessment of Relative Academic Performance 

in Spring 1976. 



Category Men 
1. Performsmce with respect 
to members of oirn sex 
rated higher than with re- 
spect to members of other 
sex • 

2p Performance rated the same 
with respect to both sexes* 

3- Performance with respect to 

members of own sex rated Tower 8,6^ 
than with respect to members 
of other sex* 



Women 



1.9% 15M 



82, 3^ 76*2^ 



6,91 



Significance Level 
of Difference 



.01 



- -05 

not significant 
at * 01 or * 05 



30 



students of the opposite sex* Resiilts were similar for the spring 197T fresh- 
man survmy* We show the relative proportions of men and of women in three 
categories: those who (l) rated their perforaance more highly in comparison 
with that of students of their own sex than in comparison with students of the 
opposite sex; (2) rated their performance the same in comparison with both 
group s ; an d ( 3 ) "^^t ed thelr per foi'mance lower iTr°TOmparison ^ wi^fch '^•hffb===©f=&tu-— 
dents of their own sex than in comparison with students of the opposite sex. 
Greater proportions of men than of woMen considered their academic performance 
to be the same as that of other. men and women. Thus, greater proportions of 
men than of* women appear to consider the two sexes- academe perforiMLnoe to be 
equal* On th# other hend^ greater proportions of women than of men had a hlgh^ 
er estimate of their academic achievement in relation to that of their o%m . 
^sex than in relation to that of the opposite sex. Thus 5 greater proportions 
of women than of men appeared to have a higher opinion of the "academic achieve^ 
ment of the opposite sex thS^TEK oP^^ffi^i^ 

men's and women's academic achievement did not differ 5 it is^ apparent that 
greater proportions of women than of men imderestlmated the academlo perfor- 
mance of students of their own sex* This resiiLt' is similar to a. finding^by 
Farley that women undergraduates reported themselves to be less Intelligent 
than men rated themselves 5 although the women received higher grade point 
^^erages (Farley, 197^)* ' ^ 

Friendship patterns differed by sex. Larger proportions of men than * 
of women had no friends in engineering among their three closest female fri^ends 
Also, women were more likely than men to have engineering students as two of 
their closest female friends* Women students Indicated a greater tendfncy 
than men to constat with their friends about important decisions* 

A larger proportion of men than of women had not participated at all in 
preprofesBional organisations. Women were more ^likely than men to have , 
participated in these organisations to a small degree. 



persons who were the greatest influence on the students during the fresh- 
man yeaf differed by sex. Larger proportions of women thwi of men indicated 
that fdmale engineering students or other female friends on campus 'were the 
greatest influence. Larger proportions of men than of women said male friends 
on campus were most influential. 

Men were more likely thaji women to indicate that the proportion of men 
Miong engirieering students was too large, whereas women tended to indicate 
that the proportion was Just right. 

Men and women differed in types of materials preferred for non-required 
readings as they had when they entered college, 

^Career Plans ( See Table 10 ) , - 

Three resiilts concerning careers from the surveys completed at the 
start of frestoan year were obtained at the end of frestaian year as well* 
larger proportions of men than of women plained to major in electrical engin- 
eering. For . a larger minority of men than of women, high earnings were the 
most important reason for their career choice. AlsOp women were less likely 
than ^men to prefer to own their own businesses, 

A larger proportion of men than of women agreed that they had understood 
the nature of an engineering career befDre they started college. 

It appears that the degree, of motivation to be engineers changed for 
larger proportiona of women than for men. That is ^ larger proportions of 
men than of women. were neutral when asked whether they were more strongly 
motivated to be engineers than they wera a year earlier, 

^ Students were asked to Indicate a major. in engineering or in another 
area, A larger proportion of women students than of men did not Indicate an^i; 
major field choice in engineering^ although there was no single field outside 
engineering which wgm^n. chose more often than men did, 

32 



RESPONSES 
1* - Electrical engineering as major 



Tafcle 10. Responses Indicating 
Differences in Career Plans of Men and Women 

* Estimated ProportioPS 

Survey: Spring 1976 Sprlns 1977 

Group I Men Women Men Womer 
11% 'B% 22% 9% 



2. Did not indicate a .major field in 

engineering h 11 3 

3# High earnings as most important 

reason for career choice 8-3 9 

U» Own business as preferred professional 

work situation 13 5 17 

5. Agree or strongly agree they understood 

nature of engineering career before college k2 dh h6 

6* Neutral when asked if more strongly - 

motivated to be an engineer than a year 

earlier 26 l6 28 

T* 21 to 23^ as age to first start full- ^ 

time professional -work '♦7 63 ^8 

8. Age to first start part-time pro- 
fessional work: ^ . ■ , 

21 to 23 . 2k Ik l8 . 

30 to 32 0 6 0 



12 



36 



21 



62 



8 

k 



EKLC 



33 



Table 10 (continued). Responses Indicating 
Differences in Career Plans of Men and Women 

Estimated Proportions 
Survey- Spring 1976 Spring 1977 
, Group I Men , Women Men 



RESPONSES , 
9, Age to first stop working for 
six months i 

2k to 26 / 
27 to 29 

39 years old or older 
10, Age to return to full-time work 
33 to 35 

36 to 36 . 

Up Age preference for having first 

s 

child: 

Never 



21 
3 
33 

1 
1 



81 
lO 
lit 

8 
7 



3% 
2 

33 

2 
1 



Women 



m 

IT 
12 

8 



13 



34 



ERIC 



44 



Women tended to be interested in starting full-time professional 
work earlier than the men were. Larger proportions of men than of women were 
interested in starting p^t^time profession^ work from 21 to 23 years of agep 
at the age when most women were interested in starting full-time work, A 
larger minority of women than of men were interested in starting part-time 
work from 30 to 32 years of age. 

Larger proportions of TOmen than of men were interested in first stopping 
work from ages 2k to 29, whereas larger percentages of men than women did 
not want to stop working mtil they were 39 years old or older. Furthermore ^ 
larger prpportions of women thsLn of men were interested in returning to full-- 
time work between the ages of 33 and 38* 
_ _ __ ^F-inally^ a larger minority of women thma of men did not plan to have 
any ehildren. 

Selected Differences Between Fall 19T5 and Fall 1976 Freshman Popxalations 
An important difference between the two populations is that there was 
a larger percentage of women students in the fall 1976 population. than in 
the fall 1975 population (l6.0| vs. 15. ll)* There were also differencee in 
the major field selections of the two popi^ations,. These differerices may 
be actual^ may be due to sampling error ^ or to differences in the questions ■ 
used on the surveys. In fall 1975 5 students chose from a list of eight engin- 
eering fields and a nimiber of non-engineering fields. In fall 1976^,, spriiig 
1976, and spring 1977, the list of major fields included sixteen englnesrlng 

fields 5 as well as other fields, . 

. ii ■• 

Despite these possible sowces of variation in reeponses^ it appears that 
in 1975-76 there was an actual difference in the percentages of freshman men 
and women planning to major in mechanical engineerings and no difference in 
the proportions in 1976^77. For the students who entered engineering in 
fall 1975s a significantly larger proportion of men i than- of women plajined to 



major in mechanical engineering (l^.Tf of men, 5.5$ of woinen). For this saine 
population 5 there was a similar differfnce in the sprifig of the freshman year. 
At that time^ l8,7^ of men and 7.5? of women were interested in mechmical 
engineering* Both differen^ces between men and women were significant at the 
*01 level. For the class which entered in fall 1976s there was also a differ- 
ence in the proportions of men and woinen choosing mechanical engineeririg^ but 



these proport ions only dirrerea a^t:he~/05 ^lievrlV"^ fc^^his^-elas&v l^v5#--o^f - ^wafi^/ 
and 9»1% of women chose mechanical engineering. However ^ in spring of the 
freshman year, there was no significant -difference (at the ,05 level) between 
the proportions of men and wOTien in this class who chose mechanical enginee'ring 
(16. l| for men^ 13.91 for women)* . j 

^ __ Thxxs^ it appears that there was a difference in the proportions of men 
and women choosing mechanical engineering as a major for the population which 
entered, in fall 1973^ but little if any such difference for the popuLation 
which entered in fall 1976* - 

=4 .... 

D, The Spring 1977 Sophomore Survey 

The g^uestionnaire administered to sophomores in the spring of 1977 con- 
sisted of 50 items designed by the research team, A n^ber of the questionnaire 
items were adapted from Part I of the College Student Questionnaire ^ with the 
permission of the Educational Testing Service, The questionnaire generally 
took less than thirty minutes to £ompl#te. 

In order to be eligible to complete this survey^ studehts had to have 
continued in engineering at their original school in spring 19775 i^nd .to 'have 
completed both the fall 1975 survey and. the spring 1976 survey, ^Tie survey 
population I however 5 included all students who continued to enroll \ in engin- 
eering at their original schools, 'niuSj although approximately 71^ of the men . 
and 77^ of the woinen who were eligible completed the survey, this wi^s only 
27% of the men an^d 36% of the women in the' original fall 1975 sample who con- .. 
'tinued in engineering. ■ 



q q 
0 0 



These overall response rates are too low to justify estimating popula- 
tion response proportions for the survey items, or testing the significance 
of the difference between estimated proportions of men and of women giving a 
particular response to a question. Similarly / an analysis of chMges in 
students^ responses from freslman through sophomore year does not appear to 
be warrMted. 

The spring 1977 sophomore survey results may ba said to characteriEe the 
survey respondents ^ rather than the intended survey population. Cpmplete 
results of the spring 1977 sophomore siirvey are available from the author of 
this report and from. MIC. 



3, ANALYSIS OF ENROLLMMTS AND OF RETMTIOM 

One of the two major objectives of the study was the collection Of accur 
ate enrollment and attrition data for male and female engineering students 
, at representative institutions. We^ will first discuss enroHments and then 
retention. "-\ 

A« Enrollments . • = 

The enrollment information obtained includes two types of information^ 
enrollments, at the institutions in the samples and estimates of enroilments 
for the popidation of ^2 schools,' Table 11 presents the total first-time 
freshman enrollments, andL the number and percentage of women freshmen, for 
the schools in the,.^ample for both fall 1975 and fall 1976* These data were 
obtained from the institutions* Note that there were ikrge variations toong 
schools" in total freshmaji enrollment, numbers of womeiip and pereentagea of 
women , . 

Purdue University had the largest total Treslman enrollment eaeh years 
and the largest number of women* Due to criteria for Including schools in 
the population, only Howard University had fewer than 30 women in either 
freshman class ...^ - 

General Motors Institute had the largest percentage of women in its 
freshman class each year. Of the schools which provided the enrollment 
information, the schools having the lowest percentage of women freslmen 
were the University of Puerto Rico, the University of Tennessee, ajad the 
University of Illinois in 19755 and Michigan Technological Institute, the 
University of Illinois, and the University of Puerto Rico in 1976, 

Eptimates of the total numbers of men and women first-time freshmen 
in engin^eering, in the population of ^2 schools have bfeen developed, based 



Table 11, Total First-time Fresteaji airollments, Muraber and 





* Percentage of Women at Each School in the 


Sa^le, for 








Fall 1975 


and Fall 1976. 














Fall 1975 






Pall 1976 






School 


Tot^ 


N Women 


% Women 


Total 


N Women 


% Womi 


1. 


Cornsll Univsrslty 




78 


12.0^ 


65lt 


82 


12.5! 




General MotorE ^ ^ - - 
6 Institute 


233 


6o 


25 .8 - 


361 


^ lOk 


28.8 


3. 


Howard,^ tJn i ver s i ty 


137 


20 


1U.6 


111 


26 


23, U 


k. 


University of Puerto 
Rieo 


i 

76? 


73 


9.5 


' 559 


66 


11.8 


* 5. 


Texas A4M University 


97o 


llo 


12.1 








6. 


Pm*due University 


1U77 


aiu 


llt.5 


1752 


236 


13.5 


7. 


Pennsylvania State 
University 


591 




16.1 


5i+l 




21.3 


8. 


University of Illinois 
- at Urbana 


1103 


117 


10,6 


1200' 


133 


11. 1 


9. 


Camegle-Mellon Univ- 
ersity 


' i*19 


7li 


17.7 


361 


63 


17.5 


, 10. 


, University of California 
at Berkeley ^ 


350 




13.1 


klk 


39 




li. 


Michigan State University 636 


8l 


12.7 


683 


118 


17*3 


12. 


University of Tennessee 
at Knoxville 


. 408 


U3 


10.5 


— 






13. 


University of Virginia 


3UI 


67 


19.6 


Uoi 


82 


20, 


lU. . 


Lehigh University 


502-- 


58 < 


11,6 


U99 




13,8 


15. 


Vanderbllt University 


281i 




22,5 








16. 


Colorado School of 
Mines 

9 




68 


15. 


r 


Tl 


13.8 


17 ^ 


Mlehigaji Technological 
= •University 








; 

679 


92 


10.5 ; 


# 


Informaition not available 


for fall 1976 












Replaced University of Tennessee 


Iri fall 1976. • 









on the enrollnients at the schools in the sajnple. These estimated enroll- 
ments have been given in table 3 of chapter 1. 

5 

\ 

B> Retention 

Retention hks been a topic of concern in engineering education for 
many years* Studies of retention in enginefring have generally included 
only male students (Elton & Rose^ 1967s Elton k Roses 1971) i or have not 
distinguished between men and women in the analysis (Elkins Luetkeaeyer, 
197^; Foster 5 1976; Hanson & Taylor ^ 1970), Recently ^ retention has 
received renewed attention because of the drajimtically increased niUttber of 
women "students in engineering. Comparisons df the retention of men and of 
women students at individual schools have appeared (Davis, 1975l Gartoer^ 
1976s Nemeth, 1975)5 as has a controversial analysis of the retention of . 
a national sample of students who enrolled in 1968 (Kauftians 1977). However 

s ■ ' 

no ajialysi^ has previously appeared of a large population of engineering 
students which has a substantial proportion of women students , ^ 

This section of the report presents estimated retention Mites after 
1 1/2 years of college far a population of men and women engineering stu- 
dents who entered college in falX 1975. Further, it presents an analyeis ■ 
of student characteristics related to retention for men and womenT studfents 
who did not continue ^to stu(^ engineering at their original schools* 

Method ^ ^ = 

PopiLlation and S^ple . The popuJ.ation consisted of all first-time engin*- 
eering freshmen who^ entered one of the k2 Institutions in the survey popula— 
tion in the 1975 fall tem. Women comprised an estimated 15*1^ of the pop-* 
ulatlon of approximately 195I3OO freshman engine'ering students* 

All students selected frbm the 16 schools chosen for the fall 1975 ^ 
survey sample who actually enrolled were included in the retention 'analysis* 



^SI^ifc':SfUoi>la: iiw all freihman.womeA in engineerini at , the slrteen eehooli 

l^m^d B, ^i^fijnAosi saiiiplt* of the men at these schools* - In totals there were l637 
men iuid 1276 woiften in the fall 1975 s^pie* ' \ ....... 



■■^ - Retent ion Rates: tor Men -. md Women . Students were cDnsidared to te retained 



( 



: if they registered in engineering as freshmen m fall 1975 and reimlned at ^ . 
the same institution in engineering throughout the spring 1976 teMi and at 
,tlie hegirining^of the spring 1977 tem (1 1/2 years). These s%udenti' will 

be referred to as, the retention group. All other studerits w,ll he referred 

■ ^' ■ ■ . • 0 . ^ ^ ^ " ^ ■ ' ' ■ ' ^ ■ \ ^ ■ ' . r . 

•^f to as the non-r^tehtion grp^*, * . ^ ,v 

r - Eaoh of the sixteen sohopls in . the 'iample reported the najnps of stu-- 

dents in the saaiple who were not retained. FroniL this data we developed 
^ - estimates^' of the poj\alation retention proportions for mqn aad women. In; 

>3aleulating these .^eetimates p student weights haeed on the student selection 

•\ " ■ ■, . ■ ^ ■ ■ ■. . . ■ • , 

prdbatlllties were used. The estimated propprtlohs retained at all ^2 schools^ 



in the popijaatibn at^the-it^t of the spring term qf the sophomore year were 
73-3? for men, ajid 67.81^ for women. These eetimited propprtions M*e signify- ' ' "^'^ 
^ icantly different at th# .01 level of sitnif i canoe. Thus there was only 
atout one ghance in a hundred that the observed^ differenoa Ip proportione 
■ would he this large or larger if the pop^atipn proportions were equal. 
- The retention rates f or ^he sainples at aaeh of the sixteen sehools are 
shown in figurt 2. Hierr was clearly a greit deal of variation in the re ten- 
^ tjon rates at the= various schools. However ^ n^st schools* had higher reten- 
tion * rates for men than for women. The, rfl.tes were, equ^ for men and women 
^ at one school , higher for women than for men ^t two' schools, and hlghBr for^ 
. men ,tH^ than for women at thirtWn schools. Thp difference in the nwnber ^ 
of schools havlrig higher retention rates for i^men and those having higher , \.\ 
rates for men is . significant at the *05 level (sign test;. * : 



-I 



TfioE^i^tfLsed on the-sairtple resiilts, there, was a differende in^ retention 

' ■ ^^^ ^ ^ ) K ' 

rates for men and ^tn^o in the pop.^ations" a»d most of the schools in' the 
sample had ipmewhat lower rates ^pf retention for women thain for men. It 
is useful to compare the student characteristics at college entAnce of the 
retention and non-fetention groups., and to determine -Wie destinations "of 
students ^ho left^ engineering at. their original schools. These areas will ^ 
now be discussed. . 

^ Sicmnary of the Comparisons of Student Characteristics , = Student character- 
iitics ware Metennined by means of the fall 1975 fresiman survey which was 
complet^a by students in the sample at the beginning of the fteshmM^ year* 



Of the students contained in the sample^ 55 . 3^ ( i . e , , ^ffS/liffST) of t^e^'te 

and 60*6^ (l/e.^ T73/i276) of the women completed the survey. As discussed 

earlier 5 the survey consisted of Part I of the College .Student. Questionnaire 

/ . . '■ ' . ^ 

developed by the Educatlo.Mal Testing Service , ,wid= additional items devel-^ 

.oped for this study* . \ ^ ^. 

Because of' the large number of differences between the characteristics 

otf men and women at college entrance ^ we fft*st compared the retention group 



with the non-retention group for ffieh a^d women separately^^^We^jhen^coja---^^ 
trasted the re.sults for men and women. ^ 

One hundrpd seventy-six of the male survey respondents and 200 of the 
female stirvey respondents were In the non-retention group* Their responses 
to the fall 1975 survey were weighted in an attempt to reflect all of the 
students, in the populationN of k2 schools who did not continue in engineer- 



ing at their original schools. Seven hundred twenty-nine ^ of the me^j and 
573 of the women survey respondents were in the retention group* Their 
responses were weighted In' an attempt to represent all. of the students In 
the pop^atlqn who: Awrere retalried. ^ i 

For ee^ch sexj the responses of the /retention group and of the non- , 
retention group wer.e compared for 37 questions ajid for two scales , each of 



which was haied on 10 items from the survey. These questions and scales 
were selected hecause pravlous researoh had identified, majiy of the areas, ' 
such ae achievemfent in high school and, parental income, as correlates of 
attrition* We compared the .estimated population propprtions of ntudents 
In the" retention ^d in the non-retention groups who would give a specific 
resporiee tq a sur/rey question. The difference in the estimated proportions 
for the two gro^s was cpmpared with the estimated standard error of thls^^^ 
difference to determine whether the difference in response proportions was 
signifioant at the *01 level* This level was used in order to he almost 
iertain that differences in the sample really reflect differences in the 
-pDptAati©itr--POT^men^ihAEfi=^^ differences at , 

the *01 level for l8 of the ccSmparlsoris* For women there were 13 such 

\ , * ' ' -. -■ ' • = ' 

differences • ' - 

. > The siarvey items which did not produce statistically significant ^f- 
ferences for men or women Ijeicluded a number which ,were similar to items 
that other studies have identified as related to attrition. These items ^ 
were the following i expected employment dwlhg college (Koistadp 1977) I 
parental income ^d time when the student first considered engineering (Foster 
1976)^ years of higher education desired (mkins ^ Luetkemeyerh and mother *s 
highest degree .(Davis)* Other items which did not produce differences meet- 
ing the criterion Included the guidance. counselor *s reaction .to choice of 
Mgineering, the Bize of the high School graduation, class and the scales 
giving level ofj ciiltural Interest aiid social attitudes* It Is possible 
that /even thoi^h the sample differences were not. significant at the *01 
level for these items 5 there were still differrnces in the ^o^gv^B.tton pro- 
portions* Also, it is possible that some of these Items would have adeqiiately 
distinguished between^:the retention and n^n-retent ion groups if students s 
who transferred and students who left due to academic failure had been 
compared separately with the retention group\(Hi^son & Taylor; Vaughafis 1968),- 



•h was ^ased on 10 items from the surv"ey. These questions ana ecaxfa 
i selecrted because pravious researoh had identified, many of the areas s ' 
I as- achievemfent in high school and, parental income, as correlates of 
rltion. We compared the estimated popiilation propprtions of students 
^he'retention ^d in the non-retention groups who would give a specific 
Dorise tq a sur/rey question, The difference in the estimated proportions^ 

the two gtoM>B was cpmpared with the estimated standard error of this 
rerenee to determine whether the difference in response proportions was 
lifioant at the *01 level* This level was used in order to be almost 
:£in that differences in the saiaple really reflect differences in the ^ 
^ktieitr— ^OT^men^ih^rfiJars^^ differences at . 

,01 level for l8 of the edmparlsoris, For women there were 13 such 

rerences • ' . ^ - 

The survey items which did not produce statistically significant dif- 

^nces for men or women included a number which ,were similar to Items 

^ other studies have identified as related to attrition, '^ese items ^ 

* the following: expected employment dw'ihg college (Koistad^ 1977 )| ' . 

mtal income and time when the student first considered engineering (Foster 

5)- years of higher education desired (Elkins h Luetkeraeyerli and mother *s 

lest degree , (Davis). Other items which did not produce differences meet- 

the criterion Included the guidance. counselor's reactlori.to choice of 

Lneering^ the size of the high School graduation, class," and the scales 

1 f . ■ ^ • \ ■ ^ ^ ' — 

Lng level ofi ciiltural Interest arid social attitudes. It Is possible 

:^ even thoi^h the sample differenfces were nota significant at the ,01 

il for these items , there were still differmces in the ^o^v^B,t±on pro- 

iiqns, Alsoj it is possible that some of these items would have adeqiiately 

^inguished between^:the retention and n^n-retent ion groups If students s 

transferred and students who left due to academic failure had been 

mred separately with the 'retention group\(H^son h Taylor j Vaughajis 1968), 
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the men in the non-retention group left due to, academie failure ^d dismiisal. 
However s substantial numbere of the most highly qualified men itudente were 
not retained. The men who . had been in the top 2 percent of their hi^ sehool 
class were Just as likelj/^ not be to retained as were other men* To a large 
extent 5 these highly qualified men who were not retained were probably inter- 
nal transfers (Elton & Roses" 1971), * 

There was also a relatloriship between prior academic achievement wid 
retention for women, ^^men who had received A averages in high sehool or in 
their senior yeBr of high sehool were more likely to be retairied-Ahaji were 
other women* Women who had B averages in high sehool or in their senlor'^ --^^^^ 
year or were in the top 8O-89 percentile of their high school class were 
less likely to be retained thm were other women s These women had lower 
class standings than "80^ of the women freshman engineering students. Thus 
the women who had lower retention rates tended to have been at the lower 
end of the achievement spectrum of women engineering students , although J 
their absolute levels of achievement in secondaiy school were high. Thus 
one might ejcpect that academic failure would be a less likely reason for 
these women to leave engineering than for the men^ and that women who left^ 
would be more likely than men to trails fer into a different curriculum,^ ^e 
destination of non-retained students is discussed in the next section. 

Self-confidence also appears to be related to retention for men. Men 
who thought they would rank in the top 5 to 10% of their class had a higher 
retention rate than did other men. Those men who thought they would do better 
than other men in engineering or women students in engineering had a higher 
retention rate than did other men, whereas those who thought they would do 
as weH as women students had a lower retention rate them other^en. For 
women, expectations of ones success in relation to men or, to, other women 
apparently did not differentiate between the retention iiid non-retention 
groups, .. 



Certain background charaGteristics differentiated between tha students 
in the retention and non-retention groups, although these characteriitics ^ 

differed for mefl and women. For men, we foimd that those who had graduated 

* - 

from a public high school had higher retention rates than men who did not ^ 
do so. This agrees with the results of a study of freslmen at the Univer- 
sity of Maryland (Elkins & Luetkemeyer) , However, there was no significant 
difference in retention rates for women who had graduated from public or 
non-public high schools. For women, but not for men, we foiind that the 
highest degree received by the father of the student ^ and the student's 
race were related to retention rates. Women whose father's highest degree 
was a bachelor's degree had higher rates of retention than other women* 
This difference was significant also for men, at the *05 level of signif-- 
icance, but not at the ,01 level. Women who andioated that they were Cauca 
sian had a higher estimated retention rate than that of other women, Wo 
significant difference in retention rates for CfiLUcasians and others was 
fovmd for men. These results point out the possibility that women engineer 
ing students who are members of minority groups may encomiter special diffi 
oulties (Ott, 1978), » 

We found that parents' attitudes to college attendance of the student 
were related to retention, as has been noted in earlier studies (Tlnto), 
For men, those who said their parents considered college attendance only 
fairly important were less likely to be retained than were other men. A 
similar result was found for women*, A larger proportion of women who indi- 
cated that their pa ts considered college attendance extremely important 
were retained than were other women. The retentibn rate was higher foremen 
whose favorite high school subject was mathematics than for other men* 
The retention rate was higher for women who did two or more hours of home- 
work a day in high school than it was for other women. 



The number of fields from which students selected in choosing engineer- 
ing was related to retention rates. For men, the retention rates were lower 
for thos"e who had selected from four or more fields th^ they were for men 
as a whole. For womenj the retention rates were lower for those who had 
selected from two fields ^ and higher for those who had selected from three 
fields 5 than the retention rates for all women, , 

Retention rates were higher for women who planned to he mrriedj have 
children, and work part--time at a time ten years into the future than for 
other women* Women' who had indicated that they planned to be mafried and 
have children and work f^l-time had lower retention rates. The difference . 
in proportions giving this latter response in the retention and non^ retention 
groups was significant at the .05 level, but not at. the ,01 level. 

Finally, dlffererices in motivation also lappear to be related to differ- 
ences in retention rates. Those men who were interested in attending ,grad- 
uate school in order to increase their earnings (Fos-terp 1975) had a hi^er 
retentron rate than men as a whole. Men who were interested in a professional 
life, and those for whom a stable, secure future was the most iB^ortajit 
source of future Job satisfaction, had a higher retention rate than men did 
as a whole. Women who indicated that working with ideas was the most impor- 
tant reason that they selected engineering had a higher retention rate than 
other women, (This latter restilt is in contrast with Elton and Rose's find- 
ing (l967|197l) that male stuut at the University of Kentucky who trans- 
ferred from engineering scored higher thsn did persistors on personality 

scales which indicated they liked reflective thought,)" Thus motivation was ■. 

p 

related to retention, althoiigh different motivations differentiated between 
the retention and non-retention groups for men and for women. 

Thus prior academic achievement and e^ectations, self^^confidence , 
type 'of secondary , school i paj^ents^" attitudes toward college attendance. 



favorite high school subject, nimber of fields from which one selected in 
choosing engineering ^ md motivation were related to retention for^ men* Prior 
academic achievement , father's highest degree, race, time spent on homework 
in high school, faBiily-career plans, number of fields from which one selected 
in choosing engineering, and motivation were related to retention for women* 

DestinatlQns of Students ^ / ■ 

We have identified certain characteristics .which distinguished between 

F I • 

' / - 

the students who were retained and those not retained*^ We will now dls cues 
the destinations of the students who, were not retained in engineering* Only 
those students who completed the siu^vey were Included in the analysis of 
student destinations* 

The schools reported the destinations of 136 of the 176 men' (77.3^) and 
of 155 of the 200 women (77.5^) in the non-retention group who completed the . 
survey* ^Destinations were categoriied as follows i 

1* Temporary leave of absence, c . 

2. External transfers engineering (at another school, but in engineering) 

3. Extemal transfer, other (at another school, not In engineering). 
Internal trajisfer (riajne school, not in engineering), 

5. Academic faili^e aiid Idlsmissal . 

6. ^ Leaving school withou|" academic failure, ~' ^ j 
The unweighted percentages of men and of women in each of these categories are 
given in table lU, ^ | 

From table ik it is evident that the destinations of men Md of women . ' 

4 I 

were quite different. A majoriw ^(681) of the women students who were not 

retained were internal .transfersl, as were of the men. Academic failure , 

1 . ^ ^ 

and dismissaJ. directly accountedl for the non-retention of a larger proportion . 

Of the men than of the women, Enis' differs from Davis'? finding that twice 




Table lU. Reported Destinations of Swrvey Respondents 

Who Were Not- Retained " 

Destination Men (n - 136 ) Women (n^ 155 ) 

1. Temporal^" leave of absence 5? . 3% ' 

2. External trans fer»-=engineering 3" \ 2 

3. External trans fer^other 7 8 
Internal transfer k3 .68 

5. Aeademic failure SU 10 

6, Leaving without academic failure l8 ^10 
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as large a percentage of the women as of the men engineering students in her < 



study withdrew with grade averages below a C 

It is quite ; interesting that retiention cif 
school (rather tiian retention within <^ngineer 



(Davis), ' 

women students within a given 
.ng) appears to be larger than 
retention of men within their original schools. This is not surprising 



since the women had better high school \ achievement th^ the man did (Ott^ 1976) 

\ 

, Table. 1^ also indicates that the difference in retention rates in engi- 
neering for men and women is not substantially affected by our inclusion of 
students who were on leaves of absence or\who had transferred to other schools 
in engineering in the non-retention group *\, 



ThB difference In retention rates for 



men and women engineering students 



in this population was apparently the result of higher rates of internal 



transfer for women than for men. It woiUd 



be usefi^ to deteiTaine the reasons 



for the large nimber of internal= transfers a^ong women enginaering students. 



C# Relationships Between Enrollments and Retention Rates * 

One might e^ect to find that retention rates for women are related to 
enrollments of women. In table 15 ^ we show the correiation coefficients 
between the retention rates of women at the l6 schools in the fall 1975 sample 
and (a) the number of women in the initial freshman enrollments | and (b) the 
percentage of womSn in these enrollments* These correlation coefficients 
do not differ signif Icantn^^ from zero* T^i^ there was no statistically 
significant relationship between retention rates and erirollments of women 
for this sample of . l6 schools* However, the relationship between retention 
rates and the percentage of women enrolled appears to be somewhat stronger 
than that between retention rates and the nmber of women enrolled.' 
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TaMe 15. Correlation Between Fall 19T5 



Froshraan Enrollments ajid Retention Rates of Women (n-l6) 



Variables 



Level of 

Correlation Coefficient Significance 



Retention rates of; women 
and nmnber of women in 
freEhman class. 



+ .17 



:3k 



Retention rates of. women 
and percentage of women 
in freshman class 



+ .35 



.18 



k: A dt^^ARISON OP THE S^VE^ POPULATION WITH THe' POPULATION OF U.S. 
UNIVMSITY FRESmffll 

This stu^ has investigated the charmcteristics of man and wonien engin- 
eering freshmen in a population of ^2 schools , kO of whi^ are universities. 
We will now discuss the ways in which these engineering students are typical 
or atypical in relation to other students at U.S. imiversitles . In parti- 
c\^ar5 we will discuss the similaritie^s and difference between the women 
engineering freshmen and other women students at rniiyersities. 

Universities g rather than two-year or four--yearj colleges, are used as 
the comparison group so that differences which are pbtained can be attributed 
' to academic major rather than to type of institution. The sources of the 
comparative data, unless otherwise noted, are the cooperative Institutional 
Research Program's (CIRP) national noms for fall /l9 75 and for fall 1976 
freshmen at diversities (Astin, King & Richardson^ 1976 and 1977) « These 
norma are weighted estimates which represent all /first^timei ftill-time 
^.j. freshmen at U.S. universities. Women were, a^pprpxiimtely 12$ of the students 
at universities who Indicated on the 1976 CIRE survey that they wo^d pro- 
bably major in engineering. / \ 

A. Comparisons ' / / 

■\ ' / We will now compare the freshmen in the smrvsy population to thosa in 

the CIRP popiCLat ion with respect to indifvidim^ characteristics g fa^I^ - . 

, characteristics 5 and college plans. / s '"-^^ 

Individual Characteristics. - / . . . ^ 

Race/fethniclty The CIRP survey and the engineering si^vey used similar 
racial/ethnic categories in fall 1976 but- not in fall 1975.^ ^us we will 
} only compare racial/ethnic data'for fall 19/76 freshmen see table l6). The 
estimated proportion of V^ite students in the engineering survey population 

O ' -51- P-^ ' ); : 

ERIC ' 



Table l6* 


Estimated Proportions of Fall 1976 Freshmen 




in each Racial/lthnia Category 






Estimated Proportions ' 


Racial/Ethnie 


Engineering Butvey 


. . CIRP 


Category '* 


Population 
Men Women 


Population 
Men Women 


Wiite, non-Hispanic 


86.51 Qh,k% 


91 M 89.0; 


Black, non--Hispanic 


2.5 ^.8 


5.5 ' 8..U 


American Indian 


0.0 0,3 


0.7 0.6 


Asian 


2,9 / 3.7 


1.5 . l.lt 


Hispanic 


3.7 1 2.9 

i 


0.7 0.7 


Other 


. 2.0 ! 1.9 


1.1+ 1.0 



% 

* Categories are those used in the fall 1976 engineering survey, The^ CIBP 
used the following c&tegories: White /Caucasian; Black/Negro/Afro-American ;^ 
American Indian; Oriental; Mexican-American/Chicanoi Puerto Rlean-American; 
Other. CIRP resets for M^xican-.Xjn.erican/Chieano and for Puerto Rican-Amtrican 
are" combined as Hispanic ih this table. 
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in fall 1976 was somewhat lower than In the university popiO^ation. We 
estimated that the engineering popidatlon also had a smaller proportion 
of Black students than did the university population, and Blacks comprised 
a larger proportion of the women students than of the men in each popiJ.a= 
tion. Although the proportions were small, we estimated that larger pro= 
portions of Asian American and of Hispanic students were in the engineering 
population than in the university population as a whole. ^ 

These differances in the racial/ethnic composition of the two popula- 
' tions reflect (l) the underrepresentation of Blacks in engineering (Alden, 
1977)? CS) the overrepresentation of Asian toericans in engineeringi and 
(3) the inclusion of the University of Puerto Rico in the engineering sur^ 
vey sample but not in the CIRP sajnple. 

Religion About 20$ of the students in the survey population and 12% of 
those in the imiversity popi0.ation indicated that they had no fomal religion 
Catholics were represented in about the same proportions in both populations ' 
{31%)* Based on our estimates , there were smaller proportions of Jewish 
students and of Protestants in the engineering survey po'pulation thaii in the 
tmiversity population. ' 

Age The average age of the women students in the two populations was 
slightly less than that of the men. There were somewhat more women than 
men freshmen who were 17 years old or younger, and somewhat more men than 
women who were 19 years old or older-* . " 

ACT Scores . Forty^two per cent of the men and women in the engineering 
survey pppulatioii in fall 1976 reported scores on the American Oollege Test- 
ing Program examination (ACT), These students reported scores for the Math- 
ematics subtest and the Natural Science subtest, as well as the composite 
score. These scores, along with corresponding scores of 10^ of all students 
who took the ACT in 1975-76 are summarized In- table 17* . ^or each^of theso 



Table 17. Distributions of ACT Gcores* r. 

Fall 1976 



Standard Score 


1975^76 Students 


EnKineerln« Population 


\j ti%^ Ill/at w^w^ LjLiu^wsw 


Men 


VTornen 


Msn 






31 to 36 


3% 




31*^ 


- 


3U% 


25 tp 30 


27 ' 


16 


5U 




5k 


19 to 2^ 


22. 


19 


11 


■ 


11 


Below 19 


U6 


6k 


1 




2 


Hatural Science Subtest ^ 










31 to 36 


11^ 


k% 






38$ 


25 to 30 


28 


.21 
/ 30 


ko 




39 


19 to 2h 


28 


17 




19 


Below 19^ 


33 


/ k5 


1 




h 


Composite Score 




1 

1 








31 to 36 


1% 


. 1% ■ 


16^ 




"19% 


25 to 30 


20 


i 13 


59 




5k 

1- 


19 to 2k 


33 


; 27 


23 




25 


Below 19 


1.5 


! 59 


2 




2 



i 



* Based on a 10^ sample of all high school students tested^n 1975--^ (ACT 
Research Services , undated)^ and on the data for the ^421 of men and women in 
the engineering survey population who reported scores. 
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scores 5 the engineering survey popi^atlon had veiy superior scores In oompar- 
ison with all students who took the ACT in 1975-76 (ACT Research Services ^ 
undated)* For example ^ 3k% of the engin'jering population who reported scores 
had scored from 31 to a perfect score of 36 on the Mathematics subtest,'= Only 
3% of all the men and 1%' of all the women taking the ACT had obtained such 
high scores . ' ^ 

Among all students in the nation who took the ACT, men tended to hav^ 
higher scores th^i women did for the three seores discussed here. In the 
engineering survey population , men tended to have slightly higher scores 
than women did on the Natural Science subtest, and essentially the same - 
distribution of scores as women did on the Mathenmtics subtest asd on the * 
composite score, r * 

Thus engineering students in the survey population achieved hi^ scores 
on the ACT Math and Natural Science subtests j md a high composite score^ 
In relation to all students who took the ACT, Scores of meni and women in 
the engineering survey population"* were more similar than were scores of all 
man and all women who took the ACT. 

SAT Scores Seventy-two per cent of the students in the engineering survey 
in fall 1976 reported Scholastic Aptitude Test (SAT) Mathematics and Verbal 
scores. These scores ^ along with those fdr-all 1976 graduates who took the 
test, are suiranariged in table I8, The scores for the students in the 
engineering survey population were considerably better than the scores of 
the total group of high school seniors graduating in 1976 who took the- 
tjftst (Admis&ions Testing Program of the College Entrance Examination Boards 
1976). ^ 

Eight per cent of all the men and women who took the SAT obtained ^ 
Verbal SAT scores of 600 or above 5^ in contrast with- an estimated 36^ of 
the men«and kk% of the women in the engineering survey population who repor^ 
ted scores. The median Verbal SAT score for men engineers was in %he rangd 



Table K'i. D1 Fitributlons of SAT Scores* 



Otanda rd Score 1975**Tfi Hinh School Sehlors 



Math emat lc3 
750 or above 
600 to 7^0 
Below 600 



Men 
2,0^ 

21 

11 



Woinen 
0.3^ 

10" 

90 



. Fall 1976 ■ 



Men- 

m 

69 
15" 



Women 



■66^ 
21 



Vg_rbal 

750 or above 
600 to 7itO 
Below 600 



0.3^ 



92 



0,2^ . 
8 

92 , V 



1^ 
35 
61* 



' 2fi 

M 
56 



*Based on scores of high s-chool serfiors of the class of 1976 (Admissions Testing 
Program of the College Entrance Examination Board, Wffi)', and on the datf, for 
the 72$ of the students in the engineering survfey who reported SAT scores,' 
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. po;to 5601^ l^r women engineers it wai in tht. r^ge 570 to 590. .The median ^ ' ; • 
/ score,., for* all seniors who took the test was in the range ^00 to U50 for 
both men and women. ^ \ 

Twenty-three per cent of the men and 10% of the women seniors who took - 
. the SAT received Jfeth SAT scores of 600 or atiove, in contrast with 85^ of , ' 
the men. and 79^ of the women in the engineering si^yey popinatlon who Reported 
scores. . The median. score for men engineers was in the ra^ge 660 to 680 
' For women engineers the^medim was in the range 630 to 650. In contrast 

the median score fdr all men in the nation who took the test wEs approxi- 
^ mately. 500* whereas that for women was about U^O. . ^ 

Overall, one sees that based on our survey estimates ^the engineering 
survey popiaation had very high SAT scores in cdfflparison with aJLi high school 
seniors who took the SAT. In the engineering popijlation, women tended, to' 
have somewhat higher scores on the Verbal SAT than men did* althou^ this 
was not true for the total group of high school seniors, Among students in 
the engineering survey population, m imaller percentage of women thaii of 
men obtained scores of 60Q or above on the ifetth SAT. However, the differ- 
ance in proportions between men and women obtaining such scores was smaller 
in the engineering survey population than in the hfgh school senior pop^a- ' ; 
tion. . \ ' ' / 

■Hi^h sch ool ^rade average In both the engineering survey md CIBP popina- 

tiqns, larger proportions of women th&n of men had A- a^^raees or above in 

high school. However, the survey popiaation had significiiitlj^ larger esti- . 

mated proportions of students with A averages thto did the university fresh- \: 

man popiilation (see table 19 )> ^ Few females -and. only aboUt k% of the males 

in the engirieering survey population had C+ or lower averages. Approximate-. 

ly 13^ of the men and 6% of the women in the miversity population had C+ 

or lower averag^ in high school. Thus the students in the engineering 

swvey popiaation^ and the women in 'particiaar, were vety high achlevere , • 
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Table 19. Estimated ^oportlons of Fall 1976 Freilunen 
Having^ A AverfLges in >Iigh ScHool 



. CIRP, pQpiaatioh 

Ehgineering Survey 
P©p\^ation 



Men 



Woman ^ 
38^ 

1k% 
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in high schoois in comparison with all university' freshman. " ' 

Famliy Characteristics , . . " - 

Parents V Edueational Levels The distributlohs ' of educational levels of - 
the fathers pf awn and women university freshmen and of men in the engin- 
eering populatibn were.yei^ similar, Howeyert the fathers of women in, the 
/ engineering population tended to be more highly edueated thto were the 
other fathers. Similarly^ the mothers of women in the engineering popula- 

" ^ i 

tion tended to be more hi^ly educated were .the mothers of the other 

students.. Larger proportion^ of the other students' mothers thaii of women ^ 

■ ' - ' ' - i ' r 

engineers' mothers had only finished' hig^ school. Larger proportions of 
the women engineers' mothers thaii of 'the others had obtained some college 
education, J 
Parent an Enf^ineer In fall 1976 s but not in fall IJTSs students in the 
engineering sm'vey sample were asked whether their parents were engineers. 
Of this groups an estimated 27$, of the .men and 32$ of the women had fathers 
who were engineers. This was much larger then for students in^jtjie popula- 
tion o f univ ersity freshmen in .ip2^^^ t about 11$)* ^us a much larger pro^ 
portion of both men and women' in^*-the engineering sm*vey populatiori than of 
those in the diversity freshman population had fathers who were engineers* 
In both populations^ bnlyabout 0,1$ of students' mpthers were engineers* 
Parental IncQme Parental income was indicated by engineering survey respon 
dents in fall I???? but not in fall 1976* We will only discuss comparisons 
for the fall 1975 freshmen. For the students who responded to this question 
X approximately lU$ of students in the engineering san^le gave no response)^ 
the distributions of parental income were quite similar for the two sexes 
and for the two populations* . Thus the^ engineering siurvey population was 
t^ical of all university freshmen in this respect, = = 

/ColleKe^ Plans 

Highest Degree Planned In fall 1976 i but not in fall 1975, students who 



Cdnipleted the engineering survey were asked to indicate the hiihest degree ^ 
that they planned to ohitain. A similar question was asked on the CIRP- 
survey. The responses to this question are sunuimrized in tahle 20, In 
the U#S. university freshman po-^tlation, men were ftore interested thaji 
vomen in obtaining doctoral degrees or professional degrees in mediolnep 
laWj and so forth* A larger proportion of women than of men ' in the CIRP 
population planned a bachelor* s degree as their highest . degree. In the 
engineering survey population In fall 1976 $ there was essentially no differ- 
\enee in the proportions of men and of women planning to ohtain these degrees. 

Comparing the two populations ^ we fomd that the engineering survey 
popi^atlon wai more interested In obtaining master's degrees and lees inter-' 
ested in obtaining professional degrAes (e.g,, in medicine or law) than 
were the men and women in the miivei^alty popiJLation, 

-. Expfeet Average of B or above Approximate^ kj% of the men ajid women stu- 
dents, in the university population believed that their ahanees of obtaining 
a;B avera^ or above in eollegm,.werte good. In eontrasts approximately 77^ 
of the mfen and women in the engineering survey population ej^ected B averages 
or above in their ' freshman year in College, Although the two s^veys asked 
questions referring to different lengths of times it appears that engineering 
students were more likely than the overall university freshman population to 
expect B averages. 

As discussed in Chapter 2^ larger proportions of men than of women ^ 
in the engineering a^vey population expected. A averages in their freshman 
yeaj*. This information is, not available for the CIRP popula-eion. 
Plans to Join a Fraternity or Sorority Perhaps due to the fact that women 

^ho 'stu<^ engineering are entering a tradltlonrily masciiline field, there 
has been interest in learning whether, these women are more., or less likely j 
than other women to Join a sorority (O^B^non, 1975)* In the university 
slu'vey popiilatlonj about 17^ of the men and* 21^ of the woman indicated that 



Table 20, Highest Degree Planned by. Men . 
and Women in the Engineering 
pmd CIRP Pop^ations 



Degree = 

None or Associate 

Baehelor * g 
'MasterVe (M.A. , M,S.) 
Ph,D* or Ed,D* 
M,D.5 D.D.S./ etcJ^ 
LL.B, or J*D,: (law) 
Other (including M.B*A j 
No response . ^ 



Group I 



CIRP 



Engineering 



Men 


Women 


Men 


Women 


1.8^ 


' 2.9$ 


o.al 


0.0$ 




30 m D 




37.6 


28.9 


31.9 


^ ' 37.1 ■ 


3fi.l , 


IS.k 


10.1 


13. It ' 


13.7 


lk,U 


9.k . ■ 


2.5 


2.7 


9.0 


5.'l 


2.9 


3.1 


2.1 


1.9 


7.6 


6,0' 






1.9 V 


, 0.7 



4. ^ 




chances were very good that tUey would join a social fraternity or sorority. 
Nearly 30% of the male students in the " engineering survey poptd^ation and 
,20% of the female students in this popi^ation hoped to Join a fraternity or 
sorority. " " ^ i 

Thus the greatest level of interest in fraternity/sorority membership 
was among men in the engineering survey popiJ.ation , Women engineeri'ng . 
students were no more or less inclined to become sorority members than were 
other women in the wiiversity population, i 



E. Conclusions 

Differences Between CIRP and Bngineexing PoptO-ations 

Based on our purvey estimates ^ the engineering survey pop\:Q^ation as 
whole differed from the imiversity freshman popuLat ion in terms of race^ 
ACT and SAT sdorea,^ . high school averages ^ nianbers of fathers who were en^in^ 
eersj level of degree desiredg grades e^^ected^ and ppssibly religion.- "phier 
were no apparent differences between the two populations as a whole in d^s-- 
tributiona of ages or of parental income. 

The differences in race are probably attributable to the racial' combos i 
tion of the engineering student popiiation in the U.S. (Alden) leather 
than to special characteristics of the engineering sm'vey popi^Lation. HDwev 
the larger proportion of Hispanics in the engineering survey popiiatlon is 
apparently due to the inclusion of the University of Puerto Rico in this 
survey but not in the CIRP survey, : ' | 

The differences in high school averages^ grades e^^ectedj advanced ^ 
degrees desired ^ and numbers of fathers who are engineers are probably due 
to the differences in major fields of students in' the two poptiations $ 
rather than differences in schools included in the populations. 



Dlfferenges llatween Men 

I ■ 1" 

Ik's weri 



and 'Women in Each Ptfptaatlon 



■ Thek'e were .differences which ware similar for both the CIRP and engin- 
eering Burvey Ipopulations between the aharacteristics of men ma of women i 
^ ' (l) Blacks comprised a larger proportion of t^e women etudents than 
of the men in each popviation * \^ 
02) Women's ages averaged slightly less tha^ men's* " 
(3) Lp^rg^r proportions of women than of men attained A averages in 
high sehooli add smller proportions of women thm of men had C+ averages " 
or lower in ihig;i school , v ' 

(U) Large:r proportions of men than of women obtained hi^ acores on 
the Natui-al. Sciince subtest of the ACT^ and on the ^ Math SAT* 



Differences Characteristic of Women; Engineering Students 



There were other characteristics which differentiated women englnefring 
Students from tl^e other students ^ 

(1) WoMn engineering students* parents ten^d to be more highly educa- 
ted than ]the paa^ents of the other students *V - 

(2) / Women engineering students had extVemely good high school grade 
averages , , , 

The first of these charaqteristics si^gests^ that more hlgh^ educated 
parents are more supportive of f i.eir daughter's intention to major in a field 
such as engineering. The second characteristic indicates that woman engin- 
eering students are among the best .qualified students at U*S, univereities. 



5. A COJff^ISON OF BLACK WCMM AMD WHITE WOMEN ENGINEMIKG FRES»1M' ' 

There is currently a great deal of interest foeused on minorities and 
women within the professions , such as engineering. However / studies of 
mnorlties or of women in engineering have not generally eonsldered women 
minorities separately* Nevertheless ^ women who are memhers of minority groups 
may face sp.eciai problems when they aspire to a career In ''engineering , fir 
they are imllke the majority of engineering students both In regard to race ^ 
md in regard. to sex (Malcomg Hall & Brora, 1976). ^erefore, as part of 
this study 5 we compared data obtained from Black arid from White wbmen for 
the^fall 19T5 and fall jl976 surveys. 

There were a number of reasors^for focusing on Black women , rather 
than other minorities* Blacks, wto eomprlsed about 11.1?. of the U.S.. popu- 

,2% of all professional engineers ^ making 
racial or ethnic minority in engineering In 
ision f or ■E3qpanding Minority ^portimlties 
in Biglneeringj 197^)* Moreover , |a largpr nimber of Black women than mem- 
bera of other minority groups participated, In the survey project # In fact, ^ 
the numbers of resporises from other minority students were too small to allow 
for the calculation ,Df reliable estimates of population response proportions* 
Vfelte women, rather^ than all non^Blacks, were used as a* comparison group 
because Voltes constitute the majority- group among women engineering students. 

We will discuss those estimated^ proportions which were fomid to be slg- 
nlflcantly difffrent for Black and for Wilte women. TOieae differences have 
in^licatlons f0r student recruitment and for the provision of supportive 



lation in 1970, were only -about 1 
Blacks the .most underrepresented t 
the United States (Planriing Gomrals 



A. Method 

Part i'oi pat ion Rates and Estimated population. Pybfeoy^ionB 

In fall 1913 i 773 women eomplJeted the surveys ineMiin 682 who" identi* 
fled themselvee as CaucasiaLn. F^ty .^^fiygft^ themselves: as Negro, 

Ineludlng 1^ from the predo^^^tly Black institution. In fall .1976 s 852 
women completed the survey , including 686 who identified themselves as White , 
non-Hispanic, and 57 as Black, non-Hispanic* Ten of these Black women were 
'from the preddminantly Black institution* Thus the tota^ number of Black 
women who were survey respondents was 97* (The q^uestion identliying race was 
changed for .the fall 1976 sm^vey to conftrm with HOT racial/ethnic categorieSi) 

Women comprised an estimated 15*1^ of the sm-vey population ©f approx- 
imately 19^300 students in fall 1975 5 and an estimated l6,0? of the survey 
pop'^ation of approximately 21,^00 studehts in fall 1976. Estimates of the , 
proportions of these women who were White and the proportion Black for these 
two populations are glveh in table 21. * . ^ 

■toalysis: 

The fall 1975 and fall 1976 surveys were ana^?ed separately. Data were 
ajialy^ed in tenns of estinvates' of the proportions of Black and of White - 
women in the popi^ation^ (^2 schools) who would have a given response to a 
question* In order to make valid estimates of ' these; population proportions^ 
the^ tota were weighted, tncluding adjustments (l) to reflect, overall selection 
probabilities; (2) to account for :student nonresponsei and (3) in fall I9765 
to account for non--participat ion of two schools.. . ^ ^ ,q - 

We calculated the estimated standard errors of .the differences between 
the estimated proportions for' Black and for ^ite women giving a certain 
survey response. By comparing the difference in the estimated proportions 
of Black and of White women giving a certain response with the estimated 
standard error of the difference ^ we. detemlned whether the differences in 
eatimated prpportiona were statistic^ly significant at the ,^01 leyel. We 
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Table 21. Estimated Population Proportions of 
Wiites and of Blacks ajnong Women Sigineerins Frestoen, 



White Women Black WOTien 

Fall 1975 88,7^ " 

Pall 1976 ""BUM k.m 



' : . -. . .; ■ ■ -67- . ■ . ■ ■ 



will discuss only those differtnces in ©stimated proportiona whieh were 
Etatiitieally significant at the ;01 level for toth the fall 1975 and fall 
1976 siirvaye, . ^ 

B. EemviltB 

The estimated weighted proportione of Black ajid of l^it^r^ women giving 
a certain response. to a question are given in table 22 for those items for 
whleh there were significant differences both' in fall 1975 and fall 19T6. 
In brief 5 these results indicates 

(1) Fathers were mo,re influential In the student's decision to 
pursue engineering for Wii'Ke women than for Black women* 

(2) Guidance coimselors were more aware of, and supportive of, 
the^ engineering interest of the Black women than of the White women, 

(3) Black women were more likely than White w;omen to support speoial 
assistance for minority engineering students. ^ ^ 

(U) Fathers of White women were more likely than those of Black 
women to have graduated from college. 

(5) The majority of Black women had high school. grade averages ranging 
^frott B- to B+5 whereas the majority of White wooien had averages of A* to A+*^ 

CI Dlsgussion ^ 

These resists have lu^lieatlons for the recruitment of Black women, 
and for the provision of supportive services*. 

Recruit ment ^ ^ ^ 

- — — * - = * 

The major avenues available for recruiting Black women and White women^ 
for engineering are parents and other fajnlly members, high school personnel , 
college personnels other students or acquaintajices in engineering , and pro- 
motional advertising* In this study ^ we have foimd differences between 
Black women and White women in the" effectiveness of two of these sources"* 
students-, fathers and high school guidwice comiselors, . .. 
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Table 22. ReBponses Indicating Differences 

. Between White Women Black Women 
' ' , ' ' * ■' ' 

^= , Estimated Weighted ^oportions 

I-;:' " Suryey: Fall 19T5 Fall, 1976 

I RESPONSES Group I White Women Black Women ffliite Women Black Wbnil 

p-^i* Student's father was post / - / -J 

p Influential person, in choice of 

I engineering as major . . 26.0^ 3.2^* 35*9$ 3.k% 

;0Z(Lm Guidance counselor 4a,B largely . . ^ ^ 

&■ ' • ■ ^ • ■ = " ' 

una^/are of student ' s interest in 

engineering 29. T U.7 31*. 7 ' 17,3 

■ 

b2b. Guidance counselor mildly or ' - - 

largely it^ported student's ' . . 

dnterest in engineering . 6k, 6. 87,1 60.I 7^,3 

•3* Do not support special assistance 

T ^ for minority engineering students | 

/Ln academic sklllij laboratory . . 

V skills, study skills 5 career 

'guidance J academic enrichment or - 

K college sponsored peer support 

groves ^ 1^0.7 ; 8,7 33,2 3.6 

Student's father graduated from , ^ , . 

college 61.1 13.5" 61.9 32.6 

54. High school grade average B=, - 

: B, or B+ . - 26.5 . 7^.2 ' 2U.2 ' 63^U 

§bp High schoor grade^. average of A-, ' 
: A, pr.A+ 72.5 23. i» 75.1 30.2 
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- As indicated in table 22, fathere of White wom^n were more likel-y 
than fathers; of ■ Black women to have been the most Influential person in the 
seleetiori of engineering as a major field. . This difference is largely e^ 
plained by the fact that a. much larger proportion of White women'i thsm 
of Black womeh'i fathers were engineers. In fall 19l6^ the estimated pro- 
portions whose fathers were engineers were 35»5^ for VHiite women and 1>2% 
for Black women* Furthermore, of the Wiite wdmen .who indicated that their 
fftthere we re^ most Influentlri in their choice of engineerlngi 69*U^ had 
fathore who were engineers. Thus the fathers who Influenced White vom^n 
to^ study enoitieering tended to be engineers theniselYes. 

Whereas White women may be recruited to stu^ engineering by fathers 
Who are engineers ^ it is clear that this method wotO,d be'larsely ±neffectlve 
for Black V omen V Th?*7'efore^, greater efforts are needed from high school 
-or college ^personnel vo identify and encouri^e Black woir^n to study angin-- 
eerlng. In .addition, there appears to be % special need for enginetrs to. 
visit Jimior and senior high schools to^ discos their profession .with Black 
students • - . , ' 

It Is Important in this regard' that the Bl&ck women .in the Jt;trvey pop^ 
ulation appear to have found support from their hl^ school guidance counse- 
lors in "^heir decisions to pursue engineering* The data in table 22 con- 
cerning guidance counselors seem to indicate that few glack women cho.^e to 
study engineering who did, not - receive the Interest and support of their, 
high school guidance counselors. Whichever way one interi^rets these resrJ.te, 
it is c^ear that guidance coimselQrs played a more important role for the 
Black women than for the V^ite women engineering frestonen* 

College. -Support Services ^ 

In regard to support services it is important to rjcogni^e that there " 
are both formal and Informal channels of suppbrt whidh jmy assist students. 



White sta4|nts may have greater access thaji minority students to informal 
channels of si^pQrtj such as fathers who are engineers , other engineering 
students p -and faculty^a^d other professional engineers» These Infomal 
channels can provida infomatl^t^^n^ the' natiire of engineering^, help^in 
connecting theoretical subject matter wi^^^^la^^^r^tice of engi^^rings 
a^d guidance in obtaining Jobs. Such information cM^rovide a fraJnewbrk 
into which students can fit their college experience and car^ th^m 
through 6xy periods. Minority students, ©n the other hand, may need the help 
of fonnal supportive services in these areas because the infornial channels 
are not as available to them* It is possible that the infoiroaL networks 
are' also more accessible to male students than to females, placing minority 
females in a pal^tlcularly difficult pOBition, ^ 

The majority of both Black, women and l^ite women supported the idea oS* 
assistance for minority engineering studentf 5 in ^eas such as academic 
'skills, laboratory skills ^ study skills, career g^.iidancep academic enrich- 
ment, or college sponsored peer support groups. Few Black women were 
opposed to special assistance for minority student&s Thuo it appears that 
the provision of. special support services for minority students would be 
viewed very favorably by Black women, although maiiy -^\^ite women may be opposed 
to the ofi'cring of special services to minorities « j 

In tems of two types of assistance generally provided by colleges=- 
financial aid ^nd tutorial assistance^responses to the surveys indicate 
that Black women in the population had greater needs than V^ite womF.n* 

A smaller proportion of Black women's fathers thM of \^ive women -s had 
gra^^uated from college I7 (it is interesting to note that .;tihe proportion of 
mothers who were college graduates did not differ= Bignificantly by race. 
About 35l of the students' mothers had graduated from coliege.) Ihe/differ- 

ence in the educational levels of the fathers of the students points toward , 

' , ' ' » >i . ' ^■^ 

poBsible differences 'in the ability of i b gtudents'^ families, to pay colleg»a 



expenses* This possibility is bDrne out by students' responses to a question 
on the fall i975 survey concerning their major source of financial support 
(table 23). It appears that financial aid is more crucial to Black women 
than to Vrtiite women for entrance and continuation in aii engineering program. 

Finally s on the average, the White women in the survey population re-* 
ceived higher high school grades than did the Black women* The majority 
of White women attained A averages ; the majority of Black women attained B 
averages. The reason for this difference in grade averages is unclear* It 
may be that few White woman with D averages are encouraged to consider engin- 
eering aa a career. Whatever the reason for the difference , it appears that 
a larger proportion of Black women than of White women engineering students 
may require tutorial assistance in college* 



Table 23. Major Sources of College Financial Supports Fall 1975 



Sources of Support 

Parents 
Scholarships 



White Women 
^ — ^ — 7^ 

1 

17.1$ 



Groui: 



Blaak Women 
6.1% 
16.1% 



85 I 
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6. POLICY If^LICATIONS FOR ENGINEERING COLIjiGES 

The survey ajid retention results which have been presented have . 
important Implications for engineering colleges , since a substantial pro- 
portion of today's engineering students are women. The differences be- 
tween men ^d women engineering students which were found in this stu^ 
indicate that women Btudents have many positive characteristics which 
should benefit ^d diversi^ the profession* However, to accommodate the 
differences between men and women in interests, ea^eriencess expectations , 
and so forth, engineering colleges will need to change. We will now dis- 
cuss the implications of the survey ajid retention results, 

A, Implications of Survey Resets 

_ _____ ^ 

Recruitment . - 

Women engineering students tended to first consider majoring in 
engineering in their Junior or senior year^of high school. Thus one might 
consider focusing a recruitment program on girls in the 11th and 12th 
grades. However, it is likely that many girls with the aptitude to stuo^ 
engineering do not do so becauae they stop taking mathematics early in 
high school (Shemaji & FennemSs 1977)^ Then if they consider engineer- 
ing as a career, they do not have the req[uired mathematics backgromid. 

O^erefore it appears that a two stage process woi^d be more effect- 
ive for recruiting high school girls into engineering. The first stage- 
would acquaint 9th and 10th grade girls with the value of mathemtics for 
pursuing a wide range of careers , including engineering. The second 
stage would focus on girls in the 11th and 12th grades* It would acquaint 
them with engineering as a field of stud^ and as a caree^. 



Peer Support 

Women students tended to be very high achievers arid hard workers 
in high school. However, at the beginning of the freshman year, women 
tended to have lower expectations for performance in college tharr men 
had. Moreover, at the end of the freshman year^ greater proportions of 
women than of ^en underestimatt.d the academic performance of engineering 
students of their own sex. 

Since women indicated more frequently than men that they consist 
with close friends about important decisions, peer support groups such 
a3 the Society of Women Sigineers, which provide contact with other women 
engineering students md opportimities for leadership, me^ be effective 
in helping women become more self-confident* Increased efforts to acquaint 
women students with each other are clearly needed, since about kO% of the 
women had no close friends among women students in engineering, 

Hon^Technical Courses 

Women students ' interest in the arts and in ^reading novels, poetry ^ 
and other literary works indicates that there my be a particular need 
to provide continued opportunities to taJce courses in the humanities. " 
Most engineering colleges provide adequate opportimities for students to 
take these courses as electives. However, a few schools- currlci^a are 
rather narrowly confined to technical subjects, ^ese schools need to 
broaden thnir allowed courses to accoiranodate the non--teehnical interests 
of many of their women students. 

One of the schools in the study which does not offer non-technical 
majors has developed a prograjn to perndt students to take a year's leave 
of absence during the sophomore year in order to enroll in non-technicaLl 
courses at another university, ^th men and women students have tsLken 
advantage of this program. 

i 

.= . , • . 



Mechanical and Electrical Skills 

Women students tended to prefer mathematics to science in high 
school* Moreover, a much lover proportion of women than of men were 
interested in majoring in electrical engineering. These two character- 
istics si^^ a need for women to develop more positive attitudes toward 
laboratory work. One cause of negative attitudes toward laboratory work 
may be little practical experience with fnechguiical and electrical skills. 
An improvement of attitudes toward laboratory work may be accoi^llshed 
by means of a brief, concentrated course in basic electrical and mechan-^ . 
leal skills, such as those offered at Cornell University (Hall & Hall, 
1975) and at Purdue University (Butler, et, al, , 1977)* 

/ . ■■ . ^ 

Field Choice ^/ 

The fact t^t much smaller proportions of wofiten students thaii of 
men choose to m^or in electricai^ engineering indicates a need for studies 

i 

to deteirmlne omuses of this situation ajid reme^es for it. In fact 5 there 
is a need tor study* reasons/ for decisions about field choice for both men 
and, women students. 

Academic Cowisf ling and Career Guidan^e^ 

Women students' degree of motivation to be engineers was more 
changeable than was men's. This is probably a reflection of the fact 
that a significantly larger proportion of women than of men decided to 
study engineering within two years of college entrance. Also 5 men indi- 
te ate d more often thgui w^men did that they had imder stood the nature of 
an engineering career before entering college. Women students. It appears s 

may have been less certain of their choice of engineering when they entered, 

^ ■ 

TOct^hus- more -subject to -changes = ln-'motivat^ion. - — ^= — , _ 

* ' - ' . . ^ 

' ' . — ■- ■- " . 

Therefore, women students m^ be in particular need of academic 

ft " ' ^ . , 

counieling and of opportunities to work in engineering Jobs while under- 
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graduates. Cooperative work-study programs my be of particular benefit 
to women • Special progimms such as Project VIEW at Cornell University 
are also important* Project VIEW is a progrm in which sophomore wonen 
ana-^minority students spend a week visiting an engineering company* The 
visit reinforces the technical and professional interests of minority 
and women students. 

Career Placement 

As far as specific plans for careers are concerned^ it appears that 
womon and men have somewhat different time frameworks in mind, Althou^ 
many women seem to be planning careers which follow the traditional male 
career pattern , the career plans of a large nmber of women will require 
more flexibility' from employers thBM is now comon. The two major requira 
ments for furthering the careers of these women seem to be opportunities 
for part-time employment ^ and retraining after extended lea'^es of absence. 
EngineeTing colleges' placement personnel shotad assist women students 
who want to locate employers who are flexible in these regards. 

Work Characteristics f . 

There were additional differences between men and women which may 
affect the engineering profession sho^d they persist when these students 
become professional engineers* That is, women and .men differed somewhat 
7n-'Tegard to the characteristics of work which they considered ^Important, 
These differences reflect the traditional role expectations of men and^ 
women — men tended to be more concerned with income and financial secur- 
ity, vomen with aiding society. It would be interesting to determine 
whether these differences are maintained as men arid women are socialized 
By^"Ke3r ^edtrcm:^^^^ e3^erien^e--int© the role- of ..pmf eAslpnal jn^^ 

ear. ' = . ' ^ . ^ . \ 



Role Models 



This study did not throw much light on the question of role models. 



For example,' we do not know what effect women faculty had on the aspira- 
tions of women engineering students* However, prograjns which enable stu- 



. B. Special Implications for Educating Black Women 

In addition to the implications of the research for educating women 
in general, there are important implications for the recruitment of Black 
womeii^ and the provision of supportive services to them* These have been 
discussed in Chapter 5* To reiterate: 
Recruitment^ 

Many White women have been recruited to stu^ englnearlng by fathers 
who are engineers* This method would be largely Inaffective for recruiting 



Black women because few of them have fathers who are engineers. Therefore, 
.greater efforts are needed from high school a^d college personnel to encour 
age Black women to study engineering. 



special programs for Junior and senior high school' students from minority 



groups* Some of the programs include the students* teachers, guidance 
counselor? and parents* There is also a need for practicing engineers to 
visit Junior and senior high schools to discuss the profession with Black 
students. 



Support Services 

White students may have greater access than minority students to 
infomal channels of support, puch as fathers who are engineers , other 
engineering students^ and faculty and other- profess ional--enjlneers^,--=MiMr^-^^ 
ity students, and partlciilarly women minority students 5 may need the help 



derits to meet women engineers appear to be useful ^ 




A number of the institutions included in this project provide 



of formal supportive services to learn about the nature of engineering ^ to 
see the connections between the theoretical subject matter and the practice 
of engineering, and to receive guidance in obtaining jobs. Black women 
appear to have greater needs in terms of financial aid and tutorial assist- 
ance than other women have* Black women students tend to view the provision 
of special support seryices very favorably. 
ImplicatiQns of Retention Re suites 

The results of the retention analysis indicate that the estimated 
retention rates in engineering after 1 1/2 years were significantly dlffar- 
. ent for men and women (73.3? for men, 67. 81 for women). Whether a difference 
in retention rates in engineering of about 5* 5^ is large enough to be of 
practical significance is another matter. The important point is that engin-- 
eering college personnel ought to analyze the- retention situation for men 
and women at their institutions. If there /is a large difference in retention 
rates 4 steps should be taken to learn why'^such a difference existe. College 
-personnel sho^d also look into reasons for the high rate of internal trMS- 
fer of women in engineering, to see whether changes. need to be made in the 
engineering program. * 

One possible method for increasing retention rates is to Increase 
the nmnber and percentage of women students. This Increase would presumably 
make it easier for women englneerB to become acquainted with each other. In 
addition to support groups such as the Society of Women Engineers, another 
method of acquainting women engineering students with each other is "clus- 
tering" women engineering freshmen in the dormitories. Women engineering 
students are still a sufficiently small proportion of women students at 
most . imlversities that random assignments to dormitory rooms .would generally 
provide no more than one or two women engineers on a given dotTiiitory floor. 
Cluiterlng is an assignment method whereby mbstTr¥sHman7w65fe'n "e 
.etudents live on dormitory floors with five orr six of their peers. 
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